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(57) Abstract: This invention relates 
to a compound of Formula I, a method 
for its preparation and its use in the 
preparation of a compound of Formula 
II wherein R u R 2 , R 3 , X and n are 
as defined in the disclosure.This 
invention also discloses preparation 
of compounds of Formula HI wherein 
Rj, R 2 , R6, R7, Rs and n are as defined 
in the disclosure. Also disclosed are 
certain intermediates of Formula 4 
for the preparation of compounds of 
Formula I wherein X is N and R 2 , R3 
and n are as defined in the disclosure. 
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TITLE 

SUBSTITUTED DIHYDRO 3-HALO-1H- PYRAZOLE- 5-CARBOXYLATES 
THEIR* PREPARATION AND USE 

FIELD OF THE INVENTION 
This invention relates to novel carboxylic acid derivatives of 3-halo-l-aryl- 
substituted dihydro-lif-pyrazoles and pyrazoles. These compounds are useful for 
preparation of certain anthranilic amide compounds that are of interest as insecticides 
(see e.g. PCT Publication WO 01/070671). 



Tetrahedron Letters, 1999, 40, 2605-2606 discloses preparation of 1 -phenyl- 
3-bromopyrazole-5-carboxylic acid derivatives involving generation of a reactive 
bromomtxilimine intermediate. Cycloaddition of this intermediate with an acrylic ester 
gives a l-phenyl-3-bromo-2-pyrazoline-5-carboxylate ester, which can be subsequently 
oxidized to the desired l-phenyl-3-bromo-2-pyrazole-5-carboxylate ester. Alternatively, 
cycloaddition with a propiolate ester gives the l-phenyl-3-bromo-2-pyrazole- 
5-carboxylate ester directly. 

U.S. Patent 3,153,654 discloses condensation of certain optionally substituted aryl 
(e.g. phenyl or naphthyl which are optionally substituted with lower alkyl, lower alkoxy 
or halogen) hydrazines with certain fumaric or maleic esters to provide 3-pyrazolidinone 
carboxylic acid derivatives. 

Japanese Unexamined Patent Publications 9-316055 and 9-176124 disclose 
production of pyrazole carboxylic acid ester derivatives and pyrazoline derivatives, 
respectively, which are substituted with alkyl at the 1 -position. 

J, Med. Chem. 2001, 44, 566-578 discloses a preparation of 1 -(3-cyanophenyl)-3- 
methyl-liiZ-pyrazol-5-carboxylic acid and its use in preparing inhibitors of blood 
coagulation factor Xa. 

The present invention provides technology useful for conveniently preparing 
3-halo-5-carboxylate-l-aryl-substituted dihydro-117-pyrazoles and pyrazoles. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 
This invention relates to a compound of Formula I 

(* 2 )n v 




C0 2 R3 
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wherein 

Rl is halogen; 



Ri is halogen; j c c 

each R2 is independently C r C 4 alkyl, C 2 -C 4 alkenyl C 2 C 4 

cycloal^l,C 1 -C 4 h a loalkyl,C 2 -C4haloalkenyU 02^4^^^ 3 « 
cycioau^i, i 4 aikoxv Ci -C 4 haloalkoxy, C r C 4 

* halocycloalkyl, halogen, CN, N0 2 , C r C 4 alKoxy, m ^4 

nalocy aucy j c c 4 alkylsulfonyl, C r C 4 alkylamino, 

alkylthio^i-^alkylsultinyi^i 4 J r / alkv iv y cloalkylamino, 

C 2 -C 8 dialkylamino, C 3 -C 6 cycloalkylammo, C 3 -C 6 ^ 1)CyC ^ 
C 2 -C 4 alkylcarbonyl, C 2 -C 6 alkoxycarbonyl, C 2 -C 6 aJkylammocaxbonyl, 
C 3 -C 8 dialkylaminocarhonyl or C 3 -C 6 trialkylsilyl; 
10 R3 is H or C r C 4 alkyl; 

XisNorCR 4 ; 
R4isHorR 2 ;and 

nis0to3 providedwhenXisCHthennisatleastl. 
1 5 comprising (1) treating a compound of Formula 4 




, hereinXR* and n are as descrihed above ft Formula I and R* is C r C 4 alkyl) with 
(wherem X, K , ana n are Pn _ la t and when preparing compounds 

a halogenating agent to form a compound of Formula I, and wh p P 
of Formula I wherein R* is H, (2) converting the compound formed m (1) to a 

20 compound wherein R 3 is H. 

- This invention also relates to a compound of Formula H 




25 



i • v , r™** R2 R3 and n are defined as above for Formula I) and a 
whereinRl 1S halogen (and X R ^ method comprises (3) treating a 
xnelhod of preparing a compound of Formula H. The me a 
compound of Formula I with an oxidant, ophonally m me presence 
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3 

compound of Formula II; and when a compound o^Fonnula I wherein R 3 is Ci~C 4 
alkyl is vised to prepare a compound of Formula II wherein R 3 is H, (4) converting the 
compound formed in (2) to a compound of Formula II wherein R 3 is H. 

This invention also provides compounds of Formula 4 wherein X is N, and their 
5 use in preparing compounds of Formulae I and II, wherein X is N (and R 2 5 R 3 and n are 
defined as above for Formula I). 

This invention also involves a method of preparing a compound of Formula III, 



Rl 




wherein X, R 1 , R 2 , and n are defined as above for Formula II; R 6 is CH 3 , CI or 
10 Br; R 7 is F, CI, Br, I or CF 3 ; and R 8 is Cj-C* alkyl, using a compound of Formula TL 
wherein R 6 is H. This method is characterized by preparing the compound of Formula 
EL by the method as indicated above. 

DETAILED DESCRIPTION OF THE INVENTION 
In the above recitations, the term "alkyl", used either alone or in compound words 

15 such as "alkylthio" or "haloalkyl" includes straight-chain or branched alkyl, such as 
methyl, ethyl, /^-propyl, /-propyl, or the different butyl, pentyl or hexyl isomers. 
"Alkenyl" can include straight-chain or branched alkenes such as 1-propenyl, 
2-propenyl, and the different butenyl, pentenyl and hexenyl isomers. "Alkenyl" also 
includes polyenes such as 1,2-propadienyl and 2,4-hexadienyl. "Alkynyl" includes 

20 straight-chain or branched alkynes such as 1-propynyl, 2-propynyl and the different 

butyriyl, pentynyl and hexynyl isomers. "Alkynyl" can also include moieties comprised 
of multiple triple bonds such as 2,5-hexadiynyl. "Alkoxy" includes, for example, 
mefhoxy, ethoxy, 72-propyloxy, isopropyloxy and the different butoxy, pentoxy and 
hexyloxy isomers. "Alkoxyalkyl" denotes alkoxy substitution on alkyl. Examples of 

25 "alkoxyalkyl" include CH 3 OCH 23 CH 3 OCH 2 CH 2? CH 3 CH 2 OCH2 5 

CH3CH2CH2CH0OCH2 and CH3CH2OCH2CH2. "Alkyltbio" includes branched or 
straight-chain alkylthio moieties such as methylthio, ethylthio, and the different 
propylthio, butylthio, pentylthio and hexylthio isomers. "Cycloalkyl" includes, for 
example, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. ^CycloalkylalkyF' 

30 indicates an alkyl group substituted with a cycloalky group and includes, for example, 
cyclopropylmethyl, cyclobutylethyl, cyclopentylpropyl and cyclohexylmethyl. 
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•■Cycloalkylamino" means A. amino uittogen *- is attached to a 
^hydmgen atom and includes gronps such aa cydopropylamino, cyclobutylammo, 
cyclopmtylaminoandcyclchexylanuno.'XAWcycloalkylamino means a 
Z famine group where the hydrogen atom is replaced hy an aScyl radrcal, 
^mclude groups suchasCal^^ 

(alkyljcycloperttylarnino and (aDcyDcyclohexylamino. Preferably the aftyl m 
SmWoo is OrC, alkyl, while me cycloalkyl in cydoalcylanuno and 
(allcyl)cycloalkylarnmoisC3-C 6 cycloalkyl. 

h ete_.ic ring or ring system, each ring or ring system opttonafly — ^ 
^ -aromatic ring system" denotes fuUy unsaturated ^^^^ 
which a. least one ring of a polycyelic ring system rs aromattc. A«.mattc mdrc^ ,* 
Lh of ring atoms is essenttaUy in me saare plane andhas ap-orbttal perpendteular * 

associated with the ring to comply with Huckel s rule. The term _ at least one 
ring system" includes fully aromatic ca*ocyc.es and carbocycle, ■ « whrch * M one 
rin5 of a polycyelic ring system is aromattc (e.g. phenyl and naphmyl) The term 
^LoalLc ring or ring system" indudes My aromatic heteroses and 
hLocycles in which at .east one ring of a polycyelic ring system rs « and m 
whichlleastoneringatomisnotcaAonarmcaneontein 1 
independently selected torn me group consisting of nttrogen, oxygen and sulfur, 
^^eachheteroammaricrmg^ 

Hlena and uo more man 2 suites (where aromatic indicates that the 
ormttogenbyreplac^nentofahydrogenonsaidcarbonormtrogen. Morespecmc y, 
the term "aryi" refers to toe moiety 




30 



35 



wherein and n are denned as above and the "3" indicates the 3-positton for 

substituents on the moiety. «h«.nalkvT 
Tire term ••halogen", either alone or iu compound words such as hjoafcyl . 
indudes fluorine, chlorine, bromine or iodine. Furmer, when used m compound - 
such as iWW. -d aUryl may be parrially or fully F c ^ 

CF 3 CH 2 and CF 3 CC, The terms ( „ 
like, are defined analogously to the tenn Tialoallcyl . ™ P 



WO 03/016283 



PCT/US02/25614 



include (C1) 2 C=CHCH 2 and CF 3 CH 2 CH=CHCH 2 . Examples of "haloalkynyl" include 
HC=CCHC1, CF 3 OC, CCI3OC and FCH 2 C=CCH 2 . Examples of "haloalkoxy" 
include CF 3 0, CC1 3 CH 2 0, HCF 2 CH 2 CH 2 0 and CF 3 CH 2 0. 

Examples of "alkylcarbonyl" include C(0)CH 3 , C(0)CH 2 CH 2 CH 3 and 
5 C(0)CH(CH 3 ) 2 , Examples of "alkoxycarbonyl" include CH 3 OC(=0), 

CH 3 CH 2 OC(=0), CH 3 CH 2 CH 2 OC(=0), (CH 3 ) 2 CHOC(=0) and the different butoxy- 
or pentoxycarbonyl isomers. The terms "alkylaminocarbonyl" and 
"dialkylaminocarbonyl" include, for example, CH 3 NHC(=0), CH 3 CH 2 NHC(=0) and 
(CH 3 ) 2 NC(==0). 

10 The total number of carbon atoms in a substituent group is indicated by the 

"C r Cj" prefix where i and j are numbers from 1 to 8. For example, C r C 3 alkylsulfonyl 
designates methylsulfonyl through propylsulfonyl. In the above recitations, when a 
compound of Formula I contains a heteroaromatic ring, all substituents are attached to 
this ring through any available carbon or nitrogen by replacement of a hydrogen on said 
1 5 carbon or nitrogen. 

When a group contains a substituent which can be hydrogen, for example R 4 , 
then, when this substituent is taken as hydrogen, it is recognized that this is equivalent 
to said group being unsubstituted. 

Certain compounds of this invention can exist as one or more stereoisomers. The 
20 various stereoisomers include enantiomers, diastereomers, atropisomers and geometric 
isomers. One skilled in the art will appreciate that one stereoisomer may be more active 
and/or may exhibit beneficial effects when enriched relative to the other stereoisomer(s) 
or when separated from the other stereoisomers). Additionally, the skilled artisan 
knows how to separate, enrich, and/or to selectively prepare said stereoisomers. 
25 Accordingly, the compounds of the invention may be present as a mixture of 
stereoisomers, individual stereoisomers, or as an optically active form. 
Preferred for cost, ease of synthesis and/or greatest utility are: 
Preferred 1 . Compounds of Formula I wherein 
R 1 is CI or Br; 

30 each R 2 is independently CI or Br, and one R 2 is at the 3-position; and 

XisN. 

Preferred 2. Compounds of Formula I wherein 
R 1 is CI or Br; 
X is N; and 
35 nisO. 

Of note are compounds of Formula I (including but not limited to Preferred 1) 

wherein n is 1 to 3. 

Preferred 3. Compounds of Formula II wherein 
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XisN. 

Preferred 4. Compounds of Formula H wherein 
R 1 is CI or Br; 

each R 2 is independently CI or Br, and one R 2 is at the 3-position; and 
5 XisN. 

Preferred 5. Compounds of Formula II wherein 
Rl is CI or Br; 
X is N; and 
nisO. 

10 Of note are compounds of Formula II (including but not limited to Preferred 3 

and Preferred 4) wherein n is 1 to 3. 

Preferred 6. Compounds of Formula 4 (wherein R 3 is C r C 4 alkyl) wherein each 

R 2 is independently CI or Br, and one R 2 is at the 3-position. 
Preferred 7. Compounds of Formula 4 (wherein R 3 is C r C 4 alkyl) wherein 
15 XisN; and 

n is 0. 

Of note are compounds of Formula 4 (wherein R 3 is C r C 4 alkyl) including but 
not limited to Preferred 6, wherein n is 1 to 3. 

The 3-position is identified by the "3" shown in the aryl moiety included in 
20 Formula I, Formula II and Formula 4 above. 

Of note are compounds of Formula II wherein when R 1 is CI or Br, n is 1, and R 2 
selected from CI or Br is at the 3-position; then X is N. Included are compounds 
wherein n is from 1 to 3. 

Of note are compounds of Formula II wherein when R 1 is CI or Br, n is 1, and R 2 
25 selected from CI or Br is at the 3-position; then X is CR 4 . Included are compounds 
wherein n is from 1 to 3. 

Preferred methods are those comprising the preferred compounds above. Methods 
of note are those comprising the compounds of note above. Of particular note are a 
method of preparing a compound of Formula I wherein n is from 1 to 3; and a method 
30 of preparing a compound of Formula II wherein n is from 1 to 3. 

A stepwise process of preparing compounds of Formula I and Formula II 
provided herein comprises (a) treating a compound of Formula 2 




2 

with a compound of Formula 3 
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r 3 o 2 chchzhco 2 r 3 

3 

wherein R 3 is C r C 4 alkyl, 

in the presence of a base, to form a compound of Formula 4 




C0 2 R 3 



10 



wherein X, R 2 and n are defined as above and R 3 is H or C r C 4 alkyl. 
The compound of Formula 4 wherein R 3 is C r C 4 alkyl can then be (1) treated with a 
halogenating agent to form a compound of Formula I; and when preparing compounds 
of Formula I wherein R 3 is H, (2) converting the compound formed in (1) to a 
compound wherein R 3 is H. 




15 



The compound of Formula I prepared in (1) or (2) can then be (3) treated with an 
oxidant, optionally in the presence of an acid, to form a compound of Formula H; and 
when compounds of Formula I wherein R 3 is C r C 4 alkyl are used to prepare 
compounds of Formula H wherein R 3 is H, (4) converting the compound formed in (3) 
to a compound of Formula II wherein R 3 is H 
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Scheme 1 illustrates step (a). 

Scheme 1 



R30 2 CHC=CHC0 2 R 3 

I ^ 

hase 





30 



In step (a), a compound of Formula 2 is treated with a compound of Formula 3 

useditamepresenceofabaseandasolvent The base is typically a metai 

Zh as sodium memoxide, podium methoxide, sodium ethoxide, potassnam etiaox.de, 

potassium tert-buioxide, litem tert-butoxide, and die like. Greater than 
OSemnvaientsofbaseversusmeeompour^ofFormniaZahomdbensed.preferily 

between 0.9 and 1 .3 equivalents. Oreater man 1 .0 equivalents of the 

Formulas should be used, preferably between l.Oto 1.3 equivalents. Polar prone and 

nolar aorotic organic solvents can be used, such as alcohols, acetonitnle, 

solve! are aicohols such as mediano! and emanol. It is especially preferted *at tite 

b I The reaction is typicaly conduct by mixing die compound 
tlmmesotventThenuxU.ecaubeheatedoreoo.ed^adesiredt.nperaUueand 

die compound of FormuM added over a period of time 

temperatures are between 0 °C and the boiling point of the solvent used. The reschon 
may be conducted under greater than atmospheric pressure in order to increase the 
7Z point of the solvent Temperatures between about 30 and 90 -C are gener^y 
prefer^. Tbe addition time can be as quick as heatuansfer allows. V**"~~ 
Les areberween 1 minute and 2 hours. Optimum reaction temperatere^non 
dme vary depending upon die identities of the compounds of Formula 2 and Formula 3. 
After addition, me reaction mixture can be held for a time at the reaction .™p«atere. 
Depending upon the reaction temperature, me retired hold time may be Sao 0 to 
2nol Iypiealholdtimesare ft omaboutl0to60ntinute, 
can be acidified by adding an organic acid, such as acetic acid and dan hke^u 
inorganic acid, such as hydrochloric acid, sulfuric acid and me hke. D^S™ £ 
JL conditions andthemeans ofisolation, compounds of 

H or compounds of Formula 4 wherein R 3 is C r C 4 aDcyl can be prepared For sample, 
aoouipoLofFormula4wh«reinRnsC 1 ^ 4 alkyloanbehydroly Z edins,«utea 
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compound of Formula 4 wherein R 3 is H when water is present in the reaction mixture. 
Compounds of Formula 4 wherein R 3 is H can be readily transformed to compounds of 
Formula 4 wherein R 3 is C2-C4 alkyl using esterification methods well-known in the art. 
Compounds of Formula 4 wherein R 3 is C1-C4 alkyl are preferred. The desired product, 
5 a compound of Formula 4, can be isolated by methods known to those skilled in the art, 
such as crystallization, extraction or distillation. 

In step (1) as illustrated in Scheme 2, a compound of Formula 4 is treated with a 
halogenating reagent usually in the presence of a solvent. Halogenating reagents that 
can be used include phosphorus oxyhalides, phosphorus trihalides, phosphorus 

1(F pentahalides, thionyl chloride, dihalotrialkylphophoranes, dihalodiphenylphosphoranes, 
oxalyl chloride and phosgene. Preferred are phosphorus oxyhalides and phosphorus 
pentahalides. To obtain complete conversion, at least 0.33 equivalents of phosphorus 
oxyhalide versus the compound of Formula 4 should be used, preferably between 0.33 
and 1.2 equivalents. To obtain complete conversion, at least 0.20 equivalents of 

15 phosphorus pentahalide versus the compound of Formula 4 should be used, preferably 
between about 0.20 and 1.0 equivalents. Compounds of Formula 4 wherein R 3 is Ci-C 4 
alkyl are preferred for this reaction. 

Scheme 2 
\ halogenahon 

yj * 

C0 2 R3 

1 

20 Typical solvents for this halogenation include halogenated alkanes, such as 

dichloromethane, chloroform, chlorobutane and the like, aromatic solvents, such as 
benzene, xylene, chlorobenzene and the like, ethers, such as tetrahydrofuran,^?-dioxane, 
diethyl ether, and the like, and polar aprotic solvents such as acetonitrile, 
iViiV-dimethylfonnamide, and the like. Optionally, an organic base, such as 

25 triethylamine, pyridine, iV^-dimethylamline or the like, can be added. Addition of a 
catalyst, such as iV^dimethylformamide, is also an option. Preferred is the process in 
which the solvent is acetonitrile and a base is absent. Typically, neither a base nor a 
catalyst is required when acetonitrile solvent is used. The preferred process is 
conducted by mixing the compound of Formula 4 in acetonitrile. The halogenating 

30 reagent is then added over a convenient time and the mixture is then held at the desired 
temperature until the reaction is complete. The reaction temperature is typically 
between 20 °C and the boiling point of acetonitrile, and the reaction time is typically 
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acetate The desired product, a compound of Formula I, can be <^*"*°* 

5 In step (2) the compound of Formula I wherein R 3 is C1-C4 alkyl, an 

hydros fe a compound of Forum* I wherein R 3 is H, a „ 
hydrops can be cafclyzed by acids, m«al ions, and by ^ "ffTjJ*" 

noted m an example of an acid which can be used .0 cahnyze the 

notea as an ex P & Som> toc New 

A****/ Orgamc Ctem*y, Thud Ed Jeny Mar 

in Yorir. 1985 pp. 334-338 for a review of methods). Base-catalyzea nyor y 

Lomposition. The carboxyhc acid can be isolated by memods Itnown «o those sWteri 
SuL.sodimnp-sul^ammom 

Z^or potassL. permanganate. To obtain complete converston, a, .e.tone 

thepresenceofasolvent The solvent canoe « , ^ ^ 

dioxane and *e l*e, an organic such ^^^^ ^ * e ^ 
like or a polar aprotic organic such as JV,JV-dimeinyuoiui«u^ . , • j 

Tf C^la I To obtain complete conversion, one to five equivalents of ac,d 

For me compounds of Formula I wherem X is N, the preteed oxidant P 
Lsulfcte and me oxidation is preferably earned out in the presence 
faction can be carried out by mixing the compound of Formula I m 
The reaction can oe ^ then be added at a convenient rate. The 

solvent and, if used, the acid. The oxiaanl can „, the boiling point 

35 reaction temperature is typically varied from as low as about 0 C ,»» 8P 
of rite solve* in order to obtain a reasonable reaction time 
preferably less than 8 hours. The desired product, a compound of Formula 
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R3 i s C1-C4 alkyl, can be isolated by methods known to those skilled in the art, 
including crystallization, extraction and distillation. 

Scheme 3 

<* 2 V . 3 (R2) B 
\ oxidation 

v — " 

C0 2 R3 





C0 2 R3 



1 n 

5 In step (4) as illustrated in Scheme 4, a compound of Formula H wherein R 3 is 

C r C 4 alkyl, an ester, can be converted to a compound of Formula II wherein R 3 is H, a 
carboxylic acid. Methods for converting esters to carboxylic acids are well known to 
those skilled in the art. Compounds of Formula H (R 3 is C r C 4 alkyl) can be converted 
to compounds of Formula H (R 3 is H) by numerous methods including nucleophilic 

10 cleavage under anhydrous conditions or hydrolytic methods involving the use of either 
acids or bases (see T. W. Greene and P. G. M. Wuts, Protective Groups in Organic 
Synthesis, 2nd ed., John Wiley & Sons, Inc., New York, 1991, pp. 224-269 for a review 
of methods). For the method of Scheme 4, base-catalyzed hydrolytic methods are 
preferred. Suitable bases include alkali metal (such as hthium, sodium or potassium 

15 hydroxides. For example, the ester can be dissolved in a mixture of water and an 
alcohol such as ethanol. Upon treatment with sodium hydroxide or potassium 
hydroxide, the ester is saponified to provide the sodium or potassium salt of the 
carboxylic acid. Acidification with a strong acid, such as hydrochloric acid or sulfuric 
acid, yields the carboxylic acid. The carboxylic acid can be isolated by methods known 

20 to those skilled in the art, including crystallization, extraction and distillation. 

Scheme 4 




C0 2 R 3 



ester to acid 



conversion 




C0 2 R 3 



EL (R?isH) 



II (R 3 is alkyl) 

It is noted that certain compounds of Formula I wherein R 1 is halogen can be 
prepared from other compounds of Formula I wherein R 1 is a different halogen or is a 
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sulfonate group such as ^-toluenesulfonate, benzenesulfonate and metnanesulfonate. 
For example, a compound of Formula I wherein Ri is Br can be prepared by treating 
with hydrogen bromide the corresponding compound of Formula I wherein R is CI or 
p-toluenesulfonate. The reaction is conducted in a suitable solvent such as 
5 drbromomethane, dichloromethane or acetonitrile. The reaction can be conducted ator^ 
near atmospheric pressure or above atmospheric pressure in a pressure vessel. When R 
in the starting compound of Formula I is a halogen such as CI, ihe reaction is preferably 
conducted in such a way that the hydrogen halide generated from the reaction is 
removed by sparging or other suitable means. The reaction can be conducted between 
10 about 0 and 100 °C, most conveniently near ambient temperature (e.g., about 10 to 
40 °C), and more preferably between about 20 and 30 °C. Addition of a Lewis acid 
catalyst (e.g., aluminum tribromide for preparing Formula I wherein R 1 is Br) can 
facilitate the reaction. The product of Formula I is isolated by the usual methods known 
to those skilled in Ihe art, including extraction, distillation and crystallization. 
15 Starting compounds of Formula I wherein Ri is halogen can be prepared as 

already described for Scheme 2. Starting compounds of Formula I wherein Rl is a 
sulfonate group can likewise be prepared from corresponding compounds of Formula 4 
by standard methods such as treatment with a sulfonyl chloride (e.g., p-toluenesulfonyl 
chloride) and base such as a tertiary amine (e.g., triethylamine) in a suitable solvent such 

20 as dichloromethane. 

Without further elaboration, it is believed that one skilled in the art using the 
preceding description can utilize the present invention to its fullest extent. The 
following Examples are, therefore, to be construed as merely illustrative, and not 
limiting of the disclosure in any way whatsoever. The starting material for the following 

25 Examples may not have necessarily been prepared by a particular preparative run whose 
procedure is described in other Examples. Percentages are by weight except for 
chromatographic solvent mixtures or where otherwise indicated. Parts and percentages 
for chromatographic solvent mixtures are by volume unless otherwise indicated. 
1H NMR spectra are reported in ppm downfield from tetramethylsilane; "s" means 

30 singlet, "d" means doublet, «t» means triplet, "q" means quartet, "m" means muluplet, 
»dd» means doublet of doublets, <«dt» means doublet of triplets, and «br s» means broad 
singlet. 

EX AMPLE 1 

^ration ofEfcyl s-Oxo-2-r^^-^- p^^^^arboxylate (alternatively na med 

Pthv> 1 .Vhenv\^-VYr*™KAmon e -*-™*™^ p sin p Diethyl Maleate 
To a 300-mL four-necked flask equipped with a mechanical stirrer, thermometer, 
addition funnel, reflux condenser, and nitrogen inlet was charged 80 mL of absolute 
ethanol, 80.0 mL (0.214 mol) of 21% sodium ethoxide in ethanol, and 20.0 mL 
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(0.203 mol) of phenylhydrazine. The orange solution was treated dropwise with 
40.0 mL (0.247 mol) of diethyl maleate over a period of about 18 minutes. The 
temperature of the reaction mass rose from 25 to 38 °C during the first 5 minutes of the 
addition. A water bath was used intermittently throughout the remainder of the addition 
5 to moderate the reaction temperature between 38-42 °C. The resulting orange-red 
solution was held under ambient conditions for 30 minutes. It was then added to a 
separatory funnel containing 20.0 mL (0.349 mol) of glacial acetic acid and 700 mL of 
water. The mixture was extracted with 250 mL of dichloromethane. The extract was 
dried over magnesium sulfate, filtered, and then concentrated on a rotary evaporator. 

1 0 The resulting yellow-black oil (52.7 g) was diluted with 1 00 mL of ether, whereupon 
crystallization of the product was rapid enough to cause mild boiling. The slurry was 
held for 2 hours under ambient conditions. It was then cooled to about 0 °C. The 
product was isolated via filtration, washed with 2 x 20 mL of cold ether, and then air- 
dried on the filter for about 15 minutes. The product consisted of 29.1 g (61%) of a 

1 5 highly crystalline, white powder. No significant impurities were observed by X H NMR. 
The filtrate was concentrated to 20.8 g of a brown oil. Analysis of the oil showed the 
presence of an additional 6.4 g (13%) of the desired product. Hence, the overall yield of 
' the reaction was 74%. 
1H NMR (DMSO-</ 6 ) 8 10.25 (s, 1H), 7.32 (t 2H), 7.15 (d, 2H), 7.00 (t, 1H), 4.61 (dd, 

20 1H), 4.21 (q, 2H), 2.95 (dd, 1H), 2.45 (dd, 1H), 1 .25 (t, 3H). 

EXAMPLE 2 

Preparation of Ethvl 5-Oxo-2-phenvl-3-pvrazolidinecarboxvla te f alternatively named 
Ethvl l-Phenvl^3-Pvrazolidinone-5-carboxvlate^ using Die thyl Fumarate 
To a 500-mL four-necked flask equipped with a mechanical stirrer, thermometer, 

25 addition funnel, reflux condenser, and nitrogen inlet was charged 1 50 mL of absolute 
ethanol, 1 5.0 g (0.212 mol) of 96% sodium ethoxide in ethanol, and 20.0 mL 
(0.203 mol) of phenymydrazine. The orange mixture was treated dropwise with 
40.0 mL (0.247 mol) of diethyl fumarate over a period of 75 minutes. The temperature 
of the reaction mass rose from 28 to a maximum of 37 °C during the addition, and the 

30 final temperature was 32 °G. The resulting somewhat cloudy, orange solution was held 
under ambient conditions for 135 minutes. The reaction mixture was then poured into a 
separatory funnel containing 15.0 mL (0.262 mol) of glacial acetic acid and 700 mL of 
water. The mixture was extracted with 1 50 mL of dichloromethane. The extract was 
dried over magnesium sulfate, filtered, and then concentrated on a rotary evaporator. 

35 The resulting brown-yellow oil (41 .3 g) was diluted with 100 mL of ether. Several seed 
crystals were added. The mixture was held for 30 minutes under ambient conditions. It 
was then cooled to about 0 °C. The product was isolated via filtration, washed with 
2 x 10 mL of cold ether, and then air-dried on the filter for about 15 minutes. The 
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product consisted of 9.5 g (20%) of a highly crystalline, white powder. No significant 
impurities were observed by 1HNMR. The filtrate was concentrated to 31 g of a brown 
oil. Analysis of the oil showed the presence of an additional 7.8 g (16%) of the desired 
product. Hence, the overall selectivity of the reaction was 36%. 

5 EXAMPLE 3 

Pre paration of Ej fa sj S-Ovo-2-(2-^ n-iHinv1V3-nvrazolidinecarboxylate (alternatively 
named Ethvl 1 -(?.-Pvridinvl) -3-pvra7;olidinoTie^5-carboxylate) 
To a 200-mL four-necked flask equipped with a mechanical stirrer, thermometer, 
addition funnel, reflux condenser, and nitrogen inlet was charged 1 8 mL of absolute 
10 ethanol, 18.0 mL (0.0482 mol) of 21% sodium ethoxide in ethanol, and 5.00 g 

(0.0458 mol) of 2-hydrazinopyridine. The solution was heated to 34 °C. It was men 
treated dropwise with 9.0 mL (0.056 mol) of diethyl maleate over a period of 
20 minutes. The temperature of the reaction mass rose to a maximum of 48 °C during 
the addition. The resulting orange solution was held under ambient conditions for 
15 85minutes. It was then poured into a separatory funnel containing 4.0 mL (0.070 mol) 
of glacial acetic acid and 300 mL of water. The mixture was extracted with 2 x 50 mL 
of dichloromethane. The extract was dried over magnesium sulfate, filtered, men 
concentrated on a rotary evaporator. The resulting orange oil (10.7 g) was subjected to 
flash chromatography on a column of 200 g of silica gel using 4% methanol in 
20 chloroform as the eluant (50 mL fractions). Fractions 9-12 were evaporated on a rotary 
evaporator to give 3.00 g of an orange oil which contained 77% the desired product, 
15% chloroform and 8% diethyl 2-ethoxybutanedioate. Fractions 13-17 were 
concentrated to give 4.75 g of an orange-yellow oil which contained 94% the desired 
product and 6% chloroform. Fractions 18-21 were concentrated to give 1.51 g of an 
25 olive-green oil which contained 80% the desired product and 20% chloroform. Overall 
yield of the desired product was 8.0 g (74%). 

1HNMR (DMSO-rf 6 ) 5 10.68 (br, 1H), 8.22 (d, 1H), 7.70 (t, 1H), 6.90 (m, 2H), 5.33 
(dd, 1H), 4.17 (q, 2H), 3.05 (dd, 1H), 2.48 (dd, 1H), 1.21 (t, 3H). 

FX AMPLE 4 

30 Pr oration of Efr yi Q- P-r.h1nro P heT 1 v1V5-Oxo-3-pyra7ohdipecarboxylate 

^Itemntivelv nar r ^ **v1 l-f2-Ch1orophenvlV3-pymvo1idiTio nP -5-carboxylate) 
To a 250-mL four-necked flask equipped with a mechanical stirrer, thermometer, 
addition funnel, reflux condenser, and nitrogen inlet was charged 40 mL of absolute 
ethanol, 40.0 mL (0.107 mol) of 21% sodium ethoxide in ethanol, and 14.5 g 
35 (0.102 mol) of (2-chlorophenyl)hydrazine. The purple solution was heated to 35 °C. It 
was then treated dropwise with 19.0 mL (0.1 17 mol) of diethyl maleate over a period of 
about 23 minutes. A water/ice bath was used intermittently throughout the addition to 
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moderate the reaction temperature between 35-40 °C. The reaction mixture was held at 
this temperature for 30 minutes. It was then added to a separately funnel containing 
1 0.0 mL (0. 1 75 mol) of glacial acetic acid and 400 mL of water. The mixture was 
extracted with 2 x 1 00 mL of dichloromethane. The extract was dried over magnesium 
5 sulfate, filtered, and then concentrated on a rotary evaporator. The resulting dark brown 
oil (3 1 .0 g) crystallized upon standing. The material was suspended in 1 00 mL of ether 
and the slurry was stirred for about 1 hour. The product was isolated by filtration, 
washed with 50 mL of ether, and then dried overnight at room temperature in vacuo. 
The product consisted of 12.5 g (46%) of a crystalline powder. No significant 
10 impurities were observed by l H NMR. The filtrate was concentrated to 16.3 g of a 

brown oil. Analysis of the oil showed the presence of an additional 6.7 g (25%) of the 
desired product. Hence, the overall selectivity of the reaction was 71%. 
1H NMR (DMSO-rf 6 ) 8 10.14 (s, 1H), 7.47 (6, 1H), 7.32 (m, 2H), 7.14 (t, 1H), 4.39 (d, 
1H), 4.19 (q, 2H), 3.07 (dd, 1H), 2.29 (d, 1H), 1.22 (t, 3H). 

15 EXAMPLE 5 

Preparation of Ethvl 2-r3-(^oro-2-pvridinvn-5-oxo-3-pwazolidinec arboxvlate 
(alternatively named Ethvl 1^3-CMoro-2"pvridinvlV3-pvrazolidin one»5-carboxvlate) 
To a 2-L four-necked flask equipped with a mechanical stirrer, thermometer, 
addition funnel, reflux condenser, and nitrogen inlet was charged 250 mL of absolute 

20 ethanol and 1 90 mL (0.504 mol) of 2 1 % sodium ethoxide in ethanol. The mixture was 
heated to reflux at about 83°C. It was then treated with 68.0 g (0.474 mol) of 3-chloro- 
2(li/)-pyridinone hydrazone (alternatively named 3-chloro-2-hydrazinopyridine). The 
mixture was re-heated to reflux over a period of 5 minutes. The yellow slurry was then 
treated dropwise with 88.0 mL (0.544 mol) of diethyl maleate over a period of 

25 5 minutes. The boil-up rate increased markedly during the addition. By the end of the 
addition all of the starting material had dissolved. The resulting orange-red solution was 
held at reflux for 1 0 minutes. After being cooled to 65 °C, the reaction mixture was 
treated with 50.0 mL (0.873 mol) of glacial acetic acid. A precipitate formed. The 
mixture was diluted with 650 mL of water, whereupon the precipitate dissolved. The 

30 orange solution was cooled in an ice bath. Product began to precipitate at 28 °C. The 
slurry was held at about 2 °C for 2 hours. The product was isolated via filtration, 
washed with 3 x 50 mL of 40% aqueous ethanol, and then air-dried on the filter for , 
about 1 hour. The product consisted of 70.3 g (55%) of a highly crystalline, light orange 
powder. No significant impurities were observed by l H NMR. 

35 1H NMR (DMSO-rf 6 ) 8 1 0. 1 8 (s, 1H), 8.27 (d, 1H), 7.92 (d, 1H), 7.20 (dd, 1H), 4.84 (d, 
1H), 4.20 (q, 2H), 2.91 (dd, 1H), 2.35 (d, 1H), 1.22 (t, 3H). 
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TOC AMPLE 6 

P mnn nf Ft - 1 3 ^-^ro-l-^yl-l ^n-,7o1e-S-carboxylate 

^tgmaJd^^SMied Ethvl i-T>^n y i-.-ch1oro-2-^^7o1i n e-5-carbox Y late) 

F.y AMPLE 6A 

T TsiT^ Phosphoric nwnhloride i n Acetonit rile in Absence of Bas e 
To a 500-mL four-necked flask equipped with a mechanical stirrer, thermometer 
addition funnel, reflux condenser, and nitrogen inlet was charged 150 mL of acetonitnle, 
25 0 g (0 107 mol) of ethyl 5-oxo-2-phenyl-3-pyrazolidmecarboxylate, and 1 1.0 mL 
(0 1 18 mol) of phosphorus oxychloride. The light-yellow solution was heated to 
78-80°C for a period of 45 minutes. After being cooled to 54 °C, me resulting, deep 
blue-green mixture was treated dropwise with a solution of 25.0 g (0.298 mol) of 
sodium bicarbonate in 250 mL of water. An orange oil separated during the 15-mmute 
addition. After being stirred for about 5 minutes, the P H of the mixture was about 1 . 
An additional 10.0 g (0.1 19 mol) of sodium bicarbonate were added as a sohd over a 
period of about 3 minutes, resulting in a final pH of about 6. The mixture was diluted 
with 400 mL of water, whereupon the orange oil crystallized. The crystallme mass was 
broken up with a spatula. The product was isolated via filtration, washed with 
4 x 100 mL of water, and then air-dried on the filter for about 2 hours. The product 
consisted of 24.5 g (91%) of a fluffy, crystalline, light yellow powder. No significant 

20 impurities were observed by *H NMR. A * Af „ 
1H NMR (DMSO-43) 8 2.74 (t, 2H), 6.88 (d, 2H), 6.83 (t, 1H), 5.02 (dd, 1H), 4.14 (q, 

2H), 3.68 (dd, 1H), 3.34 (d, 1H), 1.16 (t, 3H). 

EX AMPLE 6B 

TTcin o PWWs Qyy^ride in Chloroform in Absence of Base, 
To a 100-mL two-necked flask equipped with a magnetic stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 50 mL of chloroform, 5 00 g 
(0 0213 mol) of ethyl 5-oxo-2-phenyl-3-pyrazoUdinecarboxylate, 2.10mL (0.0225 mol) 
of phosphorus oxychloride, and 2 drops of ^-dimemylformamide. The red-orange 
solution was heated to reflux at 64 °C over a period of 60 minute, ^esultmg 
mixture, a yellow-brown liquid and deep green, gummy solids, was held at reflux for 
140 minutes. It was then diluted with 100 mL of dichloromethane and transferred to a 
separatory funnel. The solution was washed twice with 50 mL of 6% aqueous sodium 
bicarbonate. The organic layer was dried over magnesium sulfate, filtered, then 
concentrated onarotary evaporator. The crudeproduct consisted 
oil, which crystallized upon standing. Analysis of the crude product by ™l 
showed it to be about 65% the desired product and 35% starting matenal. The yield of 
the desired product was therefore about 18%. 
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EXAMPLE 6C 

Using Phosphorus Oxvchloride in Chloroform in Presence of Triethvlamine 
To a 100-mL two-necked flask equipped with a magnetic stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 20 mL of chloroform, 2.00 g 
5 (0.00854 mol) of ethyl 5-oxo-2-phenyl-3-pyra2olidinecarboxylate, 1.30 mL 

(0.00933 mol) of triethylamine, 2 drops of AT,iV"-dimethylformamide, and 0.0850 mL 
(0.00912 mol) of phosphorus oxychloride. An immediate and vigorous reaction took 
place when the phosphorus oxychloride was added. The mixture was heated to reflux at 
64 °C for 25 minutes. The resulting yellow solution was diluted with 50 mL of water 

10 and then treated with 3.0 g (0.036 mol) of solid sodium bicarbonate. The two-phase 
mixture was stirred for 50 minutes under ambient conditions. It was then transferred to 
a separatoiy funnel and diluted with 100 mL of dichloromethane. The organic layer was 
separated and then washed in turn with 50 mL of 5.5% aqueous hydrochloric acid and 
50 mL of 3.8% aqueous sodium carbonate. The washed, organic layer was dried over 

1 5 magnesium sulfate, filtered, and then concentrated on a rotary evaporator. The crude 
product consisted of 1 .90 g of a yellow oil, which crystallized upon standing. Analysis 
of the crude product by l H NMR showed it to be about 94% the desired product, 2% 
starting material and 2% an unidentified impurity. The yield of the desired product was 
therefore about 83%. 

20 EXAMPLE 7 

Preparation of Ethvl 3-Chloro-4,5-dihvdro-l-(2-pvridm^^ 

( alternatively named Ethvl l-(2-PwidinvlV3-chloro-2-pvrazoline- 5--caiboxvlate'> 
To a 250-mL four-necked flask equipped with a mechanical stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 50 mL of acetonitrile, 4.70 g 

25 (0.0188 mol) of 5-oxo-2-(2-pyridinyl)-3-pyrazolidinecarboxylate, and 2.00 mL 

(0.0215 mol) of phosphorus oxychloride. The mixture self-heated from 22 to 33 °C. 
After being held for 60 minutes under ambient conditions, a sample was taken. 
Analysis by *H NMR showed a 70% conversion of the starting material to the desired 
product. The mixture was heated to reflux at 85 °C for 80 minutes. The heating mantle 

30 was removed. The resulting yellow-orange solution was diluted with 50 mL of water. It 
was then treated dropwise with 3.9 g (0.049 mol) of 50% aqueous caustic, resulting in a 
pH of about 7.5. After being stirred for 20 minutes, the pH of the mixture had dropped 
to about 3! An additional 3.0 g (0.038 mol) of 50% aqueous caustic were added, 
whereupon the pH increased to about 9.0. A small amount of concentrated hydrochloric 

35 acid was added to adjust the pH to about 7.5. The neutralized mixture was transferred to 
a separatory funnel containing 300 mL of water and 1 00 mL of dichloromethane. The 
organic layer was separated, dried over magnesium sulfate, filtered, and then 
concentrated on a rotary evaporator. The product consisted of 4. 1 0 g (84%) of a pale 
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yellow oil, which crystallized upon standing. The only appreciable impurities observed 
by l U NMR were 1.0% starting material and 0.6% acetonitrile. 
1H NMR (DMSO-J 6 ) 8 8.18 (d, 1H), 8.63 (t, 1H), 8.13 (d, 1H), 7.80 (t 1H), 5.08 (dd, 
1H), 4.11 (m, 2H), 3.65 (dd, 1H), 3.27 (dd, 1H), 1.14 (t, 3H). 

5 EXAMPLE 8 

Preparation of Emvl 3-Crdoro-l-(3-chloro-2-PvridinvD ^-5^mvdro-liy-pyrazole-5- 
carboxvlate (alternatively named Ethvl l-f3-Chloro-2-Pv ridinvlV3-ch1nrn-2-pvra2oline- 

5-carboxvlate) 

To a 2-L four-necked flask equipped with a mechanical stirrer, thermometer, 

10 reflux condenser, and nitrogen inlet was charged 1000 mL of acetonitrile, 91.0 g 
(0.337 mol) of ethyl 2-(3-cmoro-2-pyriduiyl)-5-oxo-3-pyrazolidinecarboxylate, and 
35.0 mL (0.375 mol) of phosphorus oxychloride. Upon adding the phosphorus 
oxychloride, the mixture self-heated from 22 to 25 °C and a precipitate formed. The 
light-yellow slurry was heated to reflux at 83 °C over a period of 35 minutes, whereupon 

15 the precipitate dissolved. The resulting orange solution was held at reflux for 

45 minutes, whereupon it had become black-green. The reflux condenser was replaced 
with a distillation head, and 650 mL of solvent was removed by distillation. A second 
2-L four-necked flask equipped with a mechanical stirrer was charged with 130 g 
(1 .55 mol) of sodium bicarbonate and 400 mL of water. The concentrated reaction 

20 mixture was added to the sodium bicarbonate slurry over a period of 1 5 minutes. The 
resulting, two-phase mixture was stirred vigorously for 20 minutes, at which time gas 
evolution had ceased. The mixture was diluted with 250 mL of dichloromethane and 
then was stirred for 50 minutes. The mixture was treated with 1 1 g of Celite 545® 
diatomaceous earth and then filtered to remove a black, tarry substance that inhibited 

25 phase separation. Since the filtrate was slow to separate into distinct phases, it was 

diluted with 200 mL of dichloromethane and 200 mL of water and treated with another 
1 5 g of Celite 545®. The mixture was filtered, and the filtrate was transferred to a 
separatory funnel. The heavier, deep green organic layer was separated. A 50 mL rag 
layer was refiltered and then added to the organic layer. The organic solution (800 mL) 

30 was treated with 30 g of magnesium sulfate and 12 g of silica gel and the slurry was 
stirred magnetically for 30 minutes. The slurry was filtered to remove the magnesium 
sulfate and silica gel, which had become deep blue-green. The filter cake was washed 
with 100 mL of dichloromethane. The filtrate was concentrated on a rotary evaporator. 
The product consisted of 92.0 g (93%) of a dark amber oil. The only appreciable 

35 impurities observed by *H NMR were 1% starting material and 0.7% acetonitrile. 

1HNMR (DMSO-d 6 ) 5 8.12 (d, 1H), 7.84 (d, 1H), 7.00 (dd, 1H), 5.25 (dd, 1H), 4.11 (q, 
2H), 3.58 (dd, 1H), 3.26 (dd, 1H), 1 . 1 5 (t, 3H). 
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EXAMPLE 9 

Preparation of Ethvl 3-Bromo- 1 A 3-chlQro-2-pvridinvl)-4.5-dihvdro- li7-pvrazole-5- 
carboxvlate (alternatively named Ethyl l-r3-Chloro-2-pvridinvl)-3"bromo-2"pvra2oline- 

5-carboxvlate) 

5 EXAMPLE 9A 

Using Phosphorus Oxvbromide 
To a 1-L four-necked flask equipped with a mechanical stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 400 mDof acetonitrile, 50.0 g 
(0.185 mol) of ethyl 2-(3-chloro-2-pyridinyl)-5-oxo-3-pyrazolidinecarboxylate, and 

10 i 34.0 g (0.1 19 mol) of phosphorus oxybromide. The orange slurry was heated to reflux 
L ' at 83 °C over a period of 20 minutes. The resulting turbid, orange solution was held at 
reflux for 75 minutes, at which time a dense, tan, crystalline precipitate had formed. 
The reflux condenser was replaced with a distillation head, and 300 mL of a cloudy, 
colorless distillate was collected. A second 1-L four-necked flask equipped with a 

15 mechanical stirrer was charged with 45 g (0.54 mol) of sodium bicarbonate and 200 mL 
of water. The concentrated reaction mixture was added to the sodium bicarbonate slurry 
over a period of 5 minutes. The resulting, two-phase mixture was stirred vigorously for 
5 minutes, at which time gas evolution had ceased. The mixture was diluted with 
200 mL of dichloromethane, and then was stirred for 75 minutes. The mixture was 

20 treated with 5 g of Celite 545®, and then filtered to remove a brown, tarry substance. 
The filtrate was transferred to a separatory funnel. The brown organic layer (400 mL) 
was separated, and then was treated with 15 g of magnesium sulfate and 2.0 g of Darco 
G60 activated charcoal. The resulting slurry was stirred magnetically for 1 5 minutes 
and then filtered to remove the magnesium sulfate and charcoal. The green filtrate was 

25 treated with 3 g of silica gel and stirred for several minutes. The deep blue-green silica 
gel was removed by filtration and the filtrate was concentrated on a rotary evaporator. 
The product consisted of 58.6 g (95%) of a light amber oil, which crystallized upon 
standing . The only appreciable impurity observed by 1 H NMR was 0.3% acetonitrile. 
1H NMR (DMSO-tf 6 ) 5 8.12 (d, 1H), 7.84 (d, 1H), 6.99 (dd, 1H), 5.20 (dd, 1H), 4.1 1 (q, 

30 2H), 3.60 (dd, 1H), 3.29 (dd, 1H), 1.15 (t, 3H). 

EXAMPLE 9B 
Using Phosphorus Pentabromide 
To a 1 -L four-necked flask equipped with a mechanical stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 330 mL of acetonitrile, 52.0 g 
35 (0.193 mol) of ethyl 2-(3-chloro-2-pyridinyl)-5-oxo-3-pyrazolidinecarboxylate, and 
41 .0 g (0.0952 mol) of phosphorus pentabromide. The orange slurry was heated to 
reflux at 84 °C over a period of 20 minutes. The resulting brick-red mixture was held at 
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reflux for 90 minutes, at which time a dense, tan, crystalline precipitate had formed. 
The reflux condenser was replaced with a distillation head, and 220 mL of a cloudy, 
colorless distillate was collected A second 1-L four-necked flask equipped with a 
mechanical stirrer was charged with 40 g (0.48 mol) of sodium bicarbonate and 200 mL 

5 of water. The concentrated reaction mixture was added to the sodium bicarbonate slurry 
over a period of 5 minutes. The resulting, two-phase mixture was stirred vigorously for 
10 minutes, at which time gas evolution had ceased. The mixture was diluted with 
200 mL of dichloromethane, and then was stirred for 1 0 minutes. The mixture was 
treated with 5 g of Celite 545®, and then filtered to remove a purple, tarry substance. 

10 The filter cake was washed with 50 mL of dichloromethane. The filtrate was transferred 
to a separatory funnel. The purple-red organic layer (400 mL) was separated, then was 
treated with 15 g of magnesium sulfate and 2.2 g of Darco G60 activated charcoal. The 
slurry was stirred magnetically for 40 minutes. The slurry was filtered to remove the 
magnesium sulfate and charcoal. The filtrate was concentrated on a rotary evaporator. 

15 The product consisted of 61.2 g (95%) of a dark amber oil, which crystallized upon 

standing . The only appreciable impurity observed by *H NMR was 0.7% acetonitrile. 
1H NMR (DMSO-</ 6 ) 5 8.12 (d, 1H), 7.84 (d, 1H), 6.99 (dd, 1H), 5.20 (dd, 1H), 4.1 1 (q, 
2H), 3.60 (dd, 1H), 3.29 (dd, 1H), 1.15 (t, 3H). 

EXAMPLE 10 

20 Preparation of F.thvl 3-Chloro-1-phenvl-liy - pvra^ole-5-carboxvlate (alternatively named 

Ethvl 1 -Phenvl-3-chloropvrazole-5- carhoxvlate) 

FX AMPLE 10A 
T Tsin g Hydrogen Peroxide 
To a 100-mL two-necked flask equipped with a magnetic stirrer, thermometer, 
25 reflux condenser, and nitrogen inlet was charged 1.50 g (0.00594 mol) of ethyl 3-chloro- 
4,5-dihydro-l-phenyl-liy-pyrazole-5-carboxylate and 15 mL of acetonitrile. The 
mixture was heated to 80 °C. It was then treated with 0.700 mL (0.00685 mol) of 30% 
aqueous hydrogen peroxide. The mixture was held at 78-80 °C for 5 hours. The 
reaction mass was then added to 70 mL of water. The precipitated product was isolated 
30 via filtration, and then washed with 1 5 mL of water. The wet cake was dissolved in 
100 mL of dichloromethane. The solution was dried over magnesium sulfate, filtered, 
and then concentrated on a rotary evaporator. The product consisted of 1.24 g (about 
79%) of an orange oil, which crystallized upon standing. The product was about 95% 
pure based upon 1 H NMR. 
35 1H NMR (DMSO-<2 6 ) 8 7.50 (s, 5H), 7.20 (s, 1H), 7.92 (d, 1H), 4.18 (q, 2H), 1.14 

(t, 3H). 
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EXAMPLE 10B 
Using Manganese Dioxide 
To a 100-mL two-necked flask equipped with a magnetic stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 3.00 g (0.01 19 mol) of ethyl 3-chloro- 
5 4,5-dihydro-l-phenyl-l^-pyrazole-5-carboxylate, 25 mL of chloroform, and 2.50 g 
(0.0245 mol) of activated manganese dioxide. The mixture was heated to reflux at 
62 °C for a period of 1 hour. Analysis of a sample of the reaction mass by l H NMR 
showed about 6% conversion of the starting material to mainly the desired ethyl 
l-phenyl-3-chloropyrazole-5-carboxylate. The mixture was held for another 5 hours at 
1 0 reflux. - Analysis of a second sample showed about 9% conversion. 

EXAMPLE IPC 
Using Sodium Hypochlorite 
To a 1 00-mL two-hecked flask equipped with a magnetic stirrer, thermometer, 
reflux condenser, and nitrogen inlet was charged 1.00 g (0.00396 mol) of ethyl 3-chloro- 

1 5 4,5-dihydro- 1 -phenyl- li7-pyrazole-5-carboxylate, 1 0 mL of acetonitrile, 0.55 g 

(0.0040 mol) of sodium dihydrogen phosphate monohydrate, and 5.65 g (0.00398 mol) 
of 5.25% aqueous sodium hypochlorite. The orange solution was held under ambient 
conditions for 85 minutes. Analysis of a sample of the reaction mass by *H NMR 
showed about 71% conversion of the starting material to two main products. The 

20 solution was heated to 60 °C for 60 minutes. Analysis of a second sample showed no 
increase in conversion from the first sample. The reaction mixture was treated with an 
additional 3.00 g (0.0021 1 mol) of 5.25% aqueous sodium hypochlorite. After being 
held for 60 minutes at 60 °C, the reaction mass was added to 100 mL of water. The 
mixture was extracted with 100 mL of dichloromethane. The extract was separated, 

25 dried over magnesium sulfate, filtered, and then concentrated on a rotary evaporator. 
The crude product consisted of 0.92 g of a red-orange oil. *H NMR showed the crude 
product to consist mainly of ethyl 3-chloro-l-(4-chlorophenyl)-4,5-dihydro- 
lif-pyrazole-5-carboxylate (alternatively named ethyl l-(4-chlorophenyl)-3-chloro-2- 
pyrazoline-5-carboxylate) and ethyl 3-chloro-l-(2-chlorophenyl)-4,5-dihydro- 

30 liy-pyrazole-5-carboxylate (alternatively named ethyl l-(2-chlorophenyl)-3-chloro-2- 
pyrazoline-5-carboxylate) in a ratio of 2: 1 . The isomer could be separated by 
chromatography on silica gel using 1 0% ethyl acetate in hexanes as the eluant. 
l K NMR for ethyl 3-cMoro-l-(4-chlorophenyl)-4,5-dihydro-lif-pyrazole-5-carboxylate 
. (DMSO-J 6 ) 5 7.28 (d, 2H), 6.89 (d, 2H), 5.08 (dd, 1H), 4.14 (q, 2H), 3.71 (dd, 1H), 

35 3.37 (dd, 1H), 1.16 (t, 3H). *H NMR for ethyl 3-chloro-l-(2-chlorophenyl> 

4,5-dihydro-l^-pyrazole-5-carboxylate (DMSO-rf 6 ) 5 7.41 (d, 1H), 7.30 (m, 2H), 7.14 
(m, 1H), 5.22 (dd, 1H), 3.90 (q, 2H), 3.68 (dd, 1H), 3.38 (dd, 1H), 0.91 (t, 3H). 
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EXAMPLE 11 

Preparation of Ethvl 3-CMorO'l-r3-cMoro-2-pvridinvlVl^pvrazole-5-carbQxvlate 
(alternatively named Ethyl l-r3-CMoro-2-pvridiiivlV3-chloropvrazole-5-carboxvlate) 
To a 2-L four-necked flask equipped with a mechanical stirrer, thermometer, 
5 reflux condenser, and nitrogen inlet was charged 99.5 g (0.328 mol) of 95% pure ethyl 
3-cMoro-H3-cMoro-2-pyridmyty 1000 mL of 

acetonitrile and 35.0 mL (0.661 mol) of 98% sulfuric acid. The mixture self-heated 
from 22 to 35 °C upon adding the sulfuric acid. After being stirred for several minutes, 
the mixture was treated with 140 g (0.518 mol) of potassium persulfate. The slurry was 
1 0 heated to reflux at 84 °C for 4.5 hours. The resulting orange slurry was filtered while 
still warm (50-65 °C) to remove a fine, white precipitate. The filter cake was washed 
with 50 mL of acetonitrile. The filtrate was concentrated to about 500 mL on a rotary 
evaporator. A second 2-L four-necked flask equipped with a mechanical stirrer was 
charged with 1250 mL of water. The concentrated reaction mass was added to the water 
15 over a period of about 5 minutes. The product was isolated via filtration, washed with 
3 x 125 mL of 25% aqueous acetonitrile, washed once with 100 mL of water, and then 
dried overnight in vacuo at room temperature. The product consisted of 79.3 g (82%) of 
a crystalline, orange powder. The only appreciable impurities observed by ! H NMR 
were about 1.9% water and 0.6% acetonitrile. 
20 X H NMR (DMSO-rf 6 ) 8 8.59 (d, 1H), 8.38 (d, 1H), 7.71 (dd, 1H), 7.31 (s, 1H), 4.16 (q, 
2H), 1.09 (t,3H). 

EXAMPLE 12 

Preparation of Ethvl 3-Bromo- 1 -f 3-cMoro-2-pyridinvl> 1 H-pvrazole-5-carboxvIate 
( alternatively named Ethvl l>f3-CMoro-2-pvridinvlV3-bromopvrazole--5-carboxvlate) 

25 To a 1 -L four-necked flask equipped with a mechanical stirrer, thermometer, 

reflux condenser, and nitrogen inlet was charged 40.2 g (0.121 mol) of ethyl 3-bromo- 
l-(3-cMoro-2-pyridinyl)^ 300 mL of acetonitrile 

and 13.0 mL (0.245 mol) of 98% sulfuric acid. The mixture self-heated from 22 to 
36 °C upon adding the sulfuric acid. After being stirred for several minutes, the mixture 

30 was treated with 48.0 g (0. 1 78 mol) of potassium persulfate. The slurry was heated to 
reflux at 84 °C for 2 hours. The resulting orange slurry was filtered while still warm 
(50-65 °C) to remove a white precipitate. The filter cake was washed with 2 x 50 mL of 
acetonitrile. The filtrate was concentrated to about 200 mL on a rotary evaporator. A 
second 1-L four-necked flask equipped with a mechanical stirrer was charged with 

35 400 mL of water. The concentrated reaction mass was added to the water over a period 
of about 5 minutes. The product was isolated via filtration, washed with 1 00 mL of 
20% aqueous acetonitrile, washed with 75 mL of water, and then air-dried on the filter 
for 1 hour. The product consisted of 36.6 g (90%) of a crystalline, orange powder. The 
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only appreciable impurities observed by 1 H NMR were about 1% of an unknown and 
0.5% acetonitrile. 

*H NMR (DMSCW 6 ) 5 8.59 (d, 1H), 8.39 (d, 1H), 7.72 (dd, 1H), 7.35 (s, 1H), 4.16 (q, 
2H), 1.09(t,3H). 

5 EXAMPLE 13 

Preparation of 3-CMoro-l-(3-cMoro~2-T>vridinvn-l^Dvrazole>5-ca rboxvlic acid 
f alternatively named l-f3-Chloro-2-n\^dinvlV3--chlorop\Tazole-5 -cafboxvlic acid> 
To a 1-L four-necked flask equipped with a mechanical stirrer, thermometer, and 
nitrogen inlet was charged 79.3 g (0.270 mol) of 97.5% ethyl 3-cHoro-l-(3-chloro- 
1 0 V 2-pyridinyl> l#-pyrazole-5-carboxylate, 260 mL of methanol, 1 40 mL of water, and 
13.0 g (0.325 mol) of sodium hydroxide pellets. The mixture self-heated from 22 to 
35 °C and the starting material began to dissolve upon adding the sodium hydroxide. 
After being stirred for 45 minutes under ambient conditions, all of the starting material 
had dissolved. The resulting deep orange-brown solution was concentrated to about 
1 5 250 mL on a rotary evaporator. The concentrated reaction mixture was then diluted 

with 400 mL of water. The aqueous solution was extracted with 200 mL of ether. The 
aqueous layer was transferred to a 1-L Erlenmeyer flask equipped with a magnetic 
stirrer. The solution was then treated dropwise with 36.0 g (0.355 mol) of concentrated 
hydrochloric acid over a period of about 10 minutes. The product was isolated via 
20 filtration, resluiried with 2 x 200 mL of water, cover washed once with 100 mL of 
water, and then air-dried on the filter for L5 hours. The product consisted of 58.1 g 
(83%) of a crystalline, light brown powder. About 0.7% ether was the only appreciable 
impurity observed by *H NMR. 

1H NMR (DMSO-<* 6 ) 5 13.95 (brs, 1H), 8.56 (d, 1H), 8.25 (d, 1H), 7.68 (dd, 1H), 7.20 
25 (s, 1H). 

EXAMPLE 14 

Preparation of 3-Bromo-l-(3-chloro-2-p^dinvlVliy-pvrazole -5-carboxvlic acid 
(alternatively named l-f3-CMoro-2-pvridinvn-3-bromoT>vraz ole-5-carboxvlic acid) 
To a 300-mL four-necked flask equipped with a mechanical stirrer, thermometer, 
30 and nitrogen inlet was charged 25.0 g (0.0756 mol) of 98.5% pure ethyl ^-bromo- 
l-(3-cUoro-2-pyridinyl)-l J H-pyrazole-5-carboxylate, 75 mL of methanol, 50 mL of 
water, and 3.30 g (0.0825 mol) of sodium hydroxide pellets. The mixture self-heated 
from 29 to 34 d C and the starting material began to dissolve upon adding the sodium 
hydroxide. After being stirred for 90 minutes under ambient conditions, all of the 
35 starting material had dissolved. The resulting dark orange solution was concentrated to 
about 90 mL on a rotary evaporator. The concentrated reaction mixture was then diluted 
with 160 mL of water. The aqueous solution was extracted with 100 mL of ether. The 
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aqueous layer was transferred to a 500-mL Erlenmeyer flask equipped with a magnetic 
stirrer The solution was then treated dropwise with 8.50 g (0.0839 mol) of concentrated 
hydrochloric acid over a period of about lOminutes. The product was isolated via 
filtration, reslurried with 2 x 40 mL of water, cover washed once with 25 mL of water, 
and then air-dried on the filter for 2 hours. The product consisted of 20.9g (91%) of a 
crystalline, tan powder. The only appreciable impurities observed by *H NMR were 
about 0.8% of an unknown and 0.7% ether. 

1H NMR (DMSO-40 5 13.95 (br s, 1H), 8.56 (d, 1H), 8.25 (d, 1H), 7.68 (dd, 1H), 7.25 
(s, 1H). 

FX AMPLE 15 

PrgBaMoxi ofethyi ^-^n- 1 -n-ch1om-^-Pvridinyl)-4,5-dihydro-l fr-pyrazole- 
^Wvlste from ethyl .-^nro-1-(3-rh1oro.^-pyridinyl)-4,5-dihydro-1 fr-pyrazole- 

5-carboxylatR using b y^™fmn bromide 
Hydrogen bromide was passed through a solution of ethyl 3-chloro-l-(3-chloro- 
2-pyridmyl)-4,5-dihydro-liy-pyrazole-5-carboxylate (8.45 g, 29.3 mmol) in 
dibromomethane (85 mL). After 90 minutes the gas flow was terminated, and the 
reaction mixture was washed with aqueous sodium bicarbonate solution (100 mL). The 
organic phase was dried and evaporated under reduced pressure to give the title product 
as an oil (9.7 g, 99% yield), which crystallized on standing. 

1H NMR (CDCI3) 5 8.07 (dd, J= 1.6, 4.8 Hz, 1H), 7.65 (dd, /= 1.6, 7.8 Hz, 1H), 6 85 
(dd, J= 4.7, 7.7 Hz, 1H), 5.25 (X of ABX, 1H, J= 9.3, 11.9 Hz), 4.18 (q, 2H), 3.44 
(1/2 of AB in ABX pattern, J= 11-7, 17.3 Hz, 1H), 3.24 (1/2 of AB in ABX pattern, 
J= 9.3, 17.3 Hz, 1H), 1.19 (t, 3H). 

The following Example 16 illustrates the preparation of ethyl l-(3-chloro-2- 

pyridmyl)-4,5-dmydro-3-^^ 

which can be used to prepare ethyl 3-bromo-l<3-cMoro-2- P yridinyl)-4,5-dihydro- 
ltf-pyrazole-5-carboxylate by procedures similar to that described in Example 15. 

F."x*AMPLE 16 
Pr oration of efr yi i-(^h1oro-2-PvridmylV4>dfoydrQ= 

M rf4_™ ft thv1nheny i>"'^^ 
Tnemyiamine (3.75 g, 37.1 mmol) was added dropwise to a mixture of ethyl 

2-(3-chloro-2-pyrid^^ * ^J™^ Tn°r 

^-toluenesulfonyl chloride (7.07 g, 37.1 mmol) in dichloromethane (100 mL) at 0 C. 
Further portions of ^-toluenesulfonyl chloride (0.35 g, 1.83 mmol) and tnemyiamine 
(0 19 g L88 mmol) were added. The reaction mixture was then allowed to warm to 
room temperature and was stirred overnight. The mixture was then diluted with 
dichloromethane (200 mL) and washed with water (3 x 70 mL). The organic phase was 
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dried and evaporated to leave the title product as an oil (13.7 g, 87% yield), which 
slowly formed crystals. Product recrystallized from ethyl acetate/hexanes melted at 
99.5-100 °C. 

IR(nujol): 1740, 1638, 1576, 1446, 1343, 1296, 1228, 1191, 1178, 1084, 1027,948, 
5 969, 868, 845 cm"l. 

1H NMR (CDC1 3 ) 5 8.01 (dd, J= 1 .4, 4.6 Hz, 1H), 7.95 (d, J= 8.4 Hz, 2H), 7.56 (dd, 
J= 1.6, 7.8 Hz, 1H), 7.36 (d, J= 8.4 Hz, 2H), 6.79 (dd, J= 4.6, 7.7 Hz, 1H), 5.72 (X 
of ABX, J= 9, 1 1.8 Hz, 1H), 4.16 (q, 2H), 3.33 (1/2 of AB in ABX pattern, J= 17.5, 
11.8 Hz, 1H), 3.12 (1/2 of AB in ABX pattern, J= 17.3, 9 Hz, 1H), 2.45 (s, 3H), 1.19 
10 (t, 3H). 

By the procedures described herein together with methods known in the art, the 
following compounds of Tables 1 to 3 can be prepared. The following abbreviations are 
used in the Tables: t is tertiary, s is secondary, n is normal, i is iso, Me is methyl, 
Et is ethyl, Pr is propyl, i-Vr is isopropyl and t-Bu is tertiary butyl. 
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Utility 

The compounds of Formulae I, II and 4 are useful as synthetic intermediates for 
preparing a compound of Formula III 





*6 <^ 



10 



"QO)NHR8 

in 

wherein X, R 1 , R 2 and n are defined as above; R 6 is CH 3 , Cl or Br; R 7 is F, Cl, Br, I or 
CF 3 ; and R 8 is Ci~C 4 alkyl. 

Compounds of Formula HI are useful as insecticides. 
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Compounds of Formula HI can be prepared from compounds of Formula II (and 
in turn from compounds of Formula 4 and I) by the processes outlined in Schemes 5-7. 

Coupling of a pyrazolecarboxylic acid of Formula Ha (a compound of Formula II 
wherein R 3 is H) with an anthranilic acid of Formula 5 provides the benzoxazinone of 
Formula 6. In Scheme 5, a benzoxazinone of Formula 6 is prepared directly via 
sequential addition of methanesulfonyl chloride in the presence of a tertiary amine such 
as triethylamine or pyridine to a pyrazolecarboxylic acid of Formula na, followed by 
the addition of an anthranilic acid of Formula 5, followed by a second addition of 
tertiary amine and methanesulfonyl chloride. This procedure generally affords good 
yields of the benzoxazinone. 

Scheme 5 

R \ 1. MeS(0) 2 C3, tertiary amine 

-C0 2 H I ivt li / 






5 o 6 

3. tertiary amine 

4. MeS(0) 2 a 

Scheme 6 depicts an alternate preparation for benzoxazinones of Formula 6 
involving coupling of a pyrazole acid chloride of Formula 8 with an isatoic anhydride of 
Formula 7 to provide the Formula 6 benzoxazinone directly. 

Scheme 6 
Rl 





CH 3 CN /pyridine 



Solvents such as pyridine or pyridine/acetonitrile are suitable for this reaction. The acid 
chlorides of Formula 8 are available from the corresponding acids of Formula Ha by 
known procedures such as chlorination with thionyl chloride or oxalyl chloride. 

Compounds of Formula HI can be prepared by the reaction of benzoxazinones of 
Formula 6 with Ci~C 4 alkyl amines as outlined in Scheme 7. The reaction can be run 
neat or in a variety of suitable solvents including tetrahydxofuran, diethyl ether, 
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dichloromethane or chloroform with optimum temperatures ranging from room 
temperature to the reflux temperature of the solvent. The general reaction of 
benzoxazinones with amines to produce anthranilamides is well documented in the 
chemical literature. For a review of benzoxazinone chemistry see Jakobsen et al., 
5 Biorganic and Medicinal Chemistry 2000, 8, 2095-2103 and references cited within. 
See also Coppola, J. Heterocyclic Chemistry 1999, 36, 563-588. 

Scheme 7 
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CLAIMS 



What is claimed is: 



1 . A compound of Formula I 




C0 2 R3 



I 



5 



wherein 



R 1 is halogen; 



each R 2 is independently C r C 4 alkyl, C 2 -C 4 alkenyl, C2-C4 alkynyl, C 3 -C 6 

cycloalkyl, C r C 4 haloalkyl, C 2 -C 4 haloalkenyl, C 2 -C 4 haloalkynyl, C 3 -C 6 
halocycloalkyl, halogen, CN, N0 2 , C r C 4 alkoxy, C r C 4 haloalkoxy, 
10 alkylthio, C r C 4 alkylsulfmyl, C r C 4 alkylsulfonyl, C r C 4 alkylamino, 

C 2 -C 8 dialkylarnino, C 3 -C 6 cycloalkylamino, C 3 -C 6 (alkyl)cycloall^lamino, 
C 2 -C 4 alkylcarbonyl, C 2 -C 6 alkoxycarbonyl, C 2 -C 6 alkylaminocarbonyl, 
C 3 -C 8 dialkylaminocarbonyl or C 3 -C 6 trialkylsilyl; 
R3 is H or C!-C 4 alkyl; 
15 XisNorCR 4 ; 

R 4 is H or R 2 ; and 

n is 0 to 3, provided when X is CH then n is at least 1. 

2. A compound of Claim 1 wherein n is 1 to 3 . 

3. A compound of Claim 1 wherein Rl is CI or Br; each R 2 is independently Q 
20 or Br, and one R 2 is at the 3-position; and X is N. 



4. A method for preparing a compound of Claim 1 comprising 
(1) treating a compound of Formula 4 




C0 2 R3 



4 



wherein R 3 is C r C 4 alkyl; 
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with a halogenating agent to form a compound of Formula I; and when preparing 
compounds of Formula I wherein R 3 is H 

(2) converting the compound formed in (1) to a compound wherein R 3 is H. 
5. The method of Claim 4 wherein n is 1 to 3. 
5 6. The method of Claim 4 wherein R 1 is CI or Br; each R 2 is independently CI 

or Br, and one R 2 is at the 3-position; R 3 is C r C 4 alkyl; and X is N. 

7 . The method of Claim 6 wherein the halogendting agent is a phosphorus 
oxyhalide or a phosphorus pentahalide. 

8. The method of Claim 7 wherein step (1) is carried out in the absence of a 
10 base using acetonitrile as the solvent. 



9 . A compound of Formula II 



Rl 




wherein 

R 1 is halogen; 

1 5 each R 2 is independently C r C 4 alkyl, C2-C4 alkenyl, C 2 -C 4 alkynyl, C 3 -C 6 

cycloalkyl, Cx-C 4 haloalkyl, C 2 -C 4 haloalkenyl, C 2 -C 4 haloalkynyl, C 3 -C 6 
halocycloalkyl, halogen, CN, N0 2 , C r C 4 alkoxy, Q-Q haloalkoxy, C r C 4 
alkylthio, C r C 4 alkylsulfinyl, C r C 4 alkylsulfonyl, C r C 4 alkylamino, 
C 2 -Cg dialkylamino, C 3 -C 6 cycloalkylamino, C 3 -C 6 (alkyl)cycloalkylamino, 
20 C 2 ^C 4 alkylcarbonyl, C 2 -C 6 alkoxycarbonyl, C 2 -C 6 aakylaminocarbonyl, 

C 3 -C 8 (iialkylaminocarbonyl or C 3 -C 6 trialkylsilyl; 
R 3 is H or C r C 4 alkyl; 
XisNorCR 4 ; 
R 4 is H or R 2 ; and 
25 n is 0 to 3, provided when X is CH then n is at least 1 . 

10. A compound of Claim 9 wherein n is 1 to 3. 

11. A compound of Claim 9 wherein 
R 1 is CI or Br; 

each R 2 is independently CI or Br, and one R 2 is at the 3-position; and 
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XisN. . . /0 s 

a ~c Fnrrmila II of Claim 9 comprising (?) 
12. A method of preparing a compound of Formula 11 

treating a compound of Formula I 

(R 2 V 




C0 2 R^ 



withanoxidant^ 

H; and when a compound of Formula I wherein R 3 xs C r C 4 alkyl 
compound of Formula H wherein R3 is H ; ^ 

(4) 
H. 



10 



converting the compound formed in (3) to a compound 
13 The method of Claim 12 wherein n is 1 to 3. 

14. ^r^«C^VMto^**^V^~* 

""if "L -mod of Claim 1 4 wherein X is a* and the oxidant is hydrogen 
peroxide. 

R2 is independendy a or Br, and one is a, the 3-posrnon; R 3 « C.-Q M 
20 „ Theraeriodofaairnn.herarnriecr.rnpov^ofFonnoialispraparcdby 

a method comprising (1) treating a compound of Formula 4 




wherein R 3 is C r C 4 alkyli 
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with a halogenating agent to form a compound of Formula I; and when preparing 
compounds of Formula I wherein R 3 is H 

(2) converting the compound formed in (1) to a compound wherein R 3 is H. 
19. A compound of Formula 4 

OR 2 )* 




00 2 R^ 



wherein 

eachR 2 is independently C r C 4 alkyl, C 2 -C 4 alkenyl, C 2 -C 4 alkynyl, C 3 -C 6 

cycloalkyl, C r C 4 haloalkyl, C 2 -C 4 haloalkenyl, C 2 -C 4 haloalkynyl, C 3 -C 6 
halocycloalkyl, halogen, CN, N0 2 , C r C 4 alkoxy, C r C 4 haloalkoxy, C r C 4 
10 alkylthio, C r C 4 alkylsulfinyl, C r C 4 alkylsulfonyl, C r C 4 alkylamino, 

C 2 -C 8 dialkylamino, C 3 -C 6 cycloalkylamino, C 3 -C 6 (alkyl)cycloalkylamino 
C 2 -C 4 alkylcarbonyl, C 2 -C 6 alkoxycarbonyl, C2-C 6 alkylaminocarbonyl, 
C 3 -Cg malkylaminocarbonyl or C 3 -C 6 trialkylsilyl; 

XisN; 

15 . R 3 is H or C r C 4 alkyl; and 

n is 0 to 3, provided when X is CH then n is at least 1 . 

20. A compound of Claim 19 wherein n is 1 to 3. 

21. A compound ofClarm 19 wherein eachR 2 is independently CI or Br, and 
one R 2 is at the 3-position. 

20 22. A method of preparing a compound of Formula m 




wherein 

R 1 is halogen; 
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each R 2 is independently C r C 4 alkyl, C2-C4 alkenyl, C 2 -C 4 alkynyL C 3 -C 6 

cycloalkyl, C r C 4 haloalkyl, C 2 -C 4 haloalkenyl, C 2 -C 4 haloalkynyl C 3 -C 6 
halocycloalkyl, halogen, CN, N0 2 , C r C 4 alkoxy, C r C 4 haloalkoxy, C r C 4 
alkylthio, C r C 4 alkylsulfinyl, C r C 4 alkylsulfonyl, C r C 4 alkylamino, 
5 C 2 -C 8 dialkylamino, C 3 -C 6 cycloalkylamino, C 3 -C 6 (alkyl)cycloalkylamino 

C 2 -C 4 alkylcarbonyl, C 2 -C 6 alkoxycarbonyl, C 2 -C 6 alkylaminocarbonyl, 
C 3 -C 8 dialkylaminocarbonyl or C 3 -C 6 trialkylsilyl; 

XisNorCR 4 ; 

R 4 is H, CI or Br; 
10 R6isCH 3 ,ClorBr; 

R7isF,Cl,Br,IorCF 3 ; 

R 8 is C!-C4 alkyl and 

n is 0, 1 , 2 or 3; provided when X is CH then n is at least 1 ; 
using a compound of Formula II 




n 



wherein R 3 is H; characterized by. 

preparing said compound of Formula II by the method of Claim 

23. The method of Claim 22 wherein n is 1 to 3. 



INTERNATIONAL SEARCH REPORT 



International Application No 

PCT/US 02/25614 



IPCT TO C07b231?06 CT M A0TN43/56 C07D401/04 C07D231/16 C07D231/08 



According to International Patent Classification (IPC) orto both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A01N 



Documentation searched other than minimum documentation to the extent that such documents are incjuded in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



NL 9 202 078 A (RIJKSLANDBOUWHOGESCHOOL) 
16 June 1994 (1994-06-16) 

FOTI F ET AL: "First Synthesis of a 
Bromonitri limine. Direct Formation of 
3-Bromopyrazole Derivatives" 
TETRAHEDRON LETTERS, ELSEVIER SCIENCE 
PUBLISHERS, AMSTERDAM, NL, 
vol .-40, oo._ 13, 

26 March 1999 (1999-03-26), pages 

2605-2606, XP004158096 

ISSN: 0040-4039 

cited in the application 

page 2606 

-/-- 



12 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
■E' earlier document but published on or after the international 



'L'- document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

■p* document published prior to the international filing date but 
later than the priority date claimed 



■p later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y* document of particular relevance; the claimed invention _ 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



1 November 2002 



Date of mailing of the international search report 



15/11/2002 



Name and mailing address of the ISA 

. European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



-De Jong, B 



Form PCTV1SA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



C(Contlnuatlon) DOC UMENTS CONSIDERED TO BE RELEVANT 

Cttatipn of aocument, with indication.where approprlaie, of the relevant passages 



International Application No 

PCT/US 02/25614 



P,A 



Relevant to claim No. 



WO 01 70671 A (DU PONT ;LAHM GEORGE P 
(US); MYERS BRIAN J (US); SELBY THOMAS P 
(U) 27 September 2001 (2001-09-27) 
cited in the application 
'table 9 



1,9,19, 
22 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent Jam lly members 



International Application No 

PCT/US 02/25614 



Patent document 
• cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


NL 9202078 


A 


• 16-06-1994 


NONE 








WO 0170671 


A 


27-09-2001 


AU 
WO 


5094601 
0170671 


A 
A2 


03-10-2001 
27-09-2001 



Form PC7VISA/210 (patent family annex) (Jufy 1892) 



BLANK PAGE 



I 

t 



